Copper sulphate poisoning is the most common poisoning next to organophosphorus poisoning with significant mortality. Gastrointestinal, liver, renal and haematological toxicities are common. A prospective observational study was conducted in department of medicine, KMCH, Khulna during the period of September, 2005 to March, 2007 to observe the presentation and outcome of copper sulphate poisoning. Forty patients with acute copper sulphate poisoning of different age group of both sexes were studied. Patients were evaluated through detailed history, clinical features, laboratory investigations and they were monitored closely at regular interval during hospital stay. Copper sulphate poisoning was found mostly in rural people (85%) and maximum (62.5%) patient were in the young age group of 16-25 yr. All patients had taken it as a suicidal attempt. Almost all patients presented with gastrointestinal symptoms-nausea (100%), vomiting (100%), and abdominal pain (90%). Subsequently hepatic toxicity was manifested by jaundice (32%), yellowish discoloration of urine (35%) which developed usually on the 2nd or 3rd day. Renal toxicities were manifested by oliguria (25%), haematuria (32.5%), albuminuria (30%) and renal dysfunction (30%). 35% of the patient were found to have anemia with Hb below 60%. Eight patients (20%) became unconscious at the terminal stage and died.
Introduction
Copper is an essential trace element in human.It is vital for the fu xide desmu nction of certain enzymes, such as cytocrome C-oxidase and supero t Farmers and fishermen in southern Bangladesh use copper sulphate to treat tinea pedis and other skin disease. 6 Copper sulphate causes toxicity in human body mainly through oral route and usually by consumption of contaminated foodstuffs or beverages, including drinking water or deliberate ingestion of high quantities of copper salt or accidental entry into the body through the skin, eye contact, as well as inhalation.2, 7, 8 There is also a case report on intravenous copper sulphate poisoning as a suicidal attempt.9 It is used commonly as a suicidal agent in the Indian subcontinent.10,11 Accidental poisoning also occur mainly in pediatric age group. It is reported that the lowest dose of copper sulphate that has been toxic when ingested by human is 11 mg / kg.12 Deliberate ingestion of copper sulphate causes metallic taste, burning sensation in throat, nausea, vomiting, abdominal pain, diarrhoea, melaena, jaundice, oliguria, convulsion, rapid pulse, hypotension and shock. Gastro intestial tract toxicity occurs due to local irritation, erosion, congestion of vessels in sub mucosa with ulceration.
Hepatic copper accumulation causes hepatocellular damage. There may be jaundice and hepatomegaly, increase transaminase level and possibly prolongation of prothrombin time.3,13 Jaundice usually occur on the second or third day.9 Jaundice may be cholestatic, hemolytic, hepatocellular or mixed.14 Renal complication are observed frequently 3-4 days post poisoning and presenting features included dark reddish coloured urine and oliguria. Albuminuria, haematuria may be present. Blood urea and creatinine are increased. Haemolytic anaemia, a common complication of copper sulphate poisoning is caused either by direct cell membrane damage or indirectly as a result of the inactivation of enzyme (including glutathione reductase) which protect against oxydative stress. In Bangladesh, epidemiological study shows that suicidal tendency is more prevalent in southwest region and Copper sulphate poisoning is the most common poisoning next to organophosphorus poisoning with significant mortality. 15 But there is scarcity of data regarding the toxicity of copper sulphate after oral ingestion in this area.
Materials and Methods
It was a prospective observational study conducted on patients with acute copper sulphate poisoning, admitted in department of medicine, KMCH, Khulna during the period from September, 2005 to March, 2007. A protocol was prepared for the study and approved by ethical committee. Total 50 patients were admitted during study period of which 40 patients of different age group of both sex were included in the study. The criteria for selection of cases were-poisoning history, clinical findings and laboratory data of routine urine examination (albumin, RBC.), liver function test (SGPT and serum billirubin) and renal function test. Patients with lack of data regarding clinical and laboratory investigation were excluded. Some cases absconded and were excluded automatically. Selected patients were evaluated subsequently through detailed history, clinical examination and laboratory investigations. All patients were treated conventionally. Patients were monitored closely at regular interval during hospital stay. The data was analyzed by SPSS and presented in tabulated form.
Results
Total 40 patients were included in this study; male and female were 17 and 23 respectively with age ranges from 13 to 55 years. Poisoning most commonly observed in the age group of 16-25 years (62.5%), less common in the old age group of 46-55 years (5%) ( Table-1 Hepatic toxicity developed later (usually on 2nd or 3rd day) manifested as jaundice (32%), altered color of urine (35%) ( Table-III) . Liver function tests showed elevated serum bilirubin in 37.5% and raised SGPT level was in 40% of the patients ( Table-V) . Renal function test was done at 3rd day of copper sulphate ingestion. It reveals elevated blood urea and serum creatinine level in 32.5% and 30% of the patients respectively. Copper sulphate poisoning was more common in the females (57.5%) than males (42.5%). 85% of the patient from rural area, 15% from urban area (table-II). Almost all patients presented with gastrointestinal symptoms like nausea (100%), vomiting (100%), and abdominal pain (90%). Other gastrointestinal symptoms that were common in early days of poisoning-diarrhoea (37.5%), hematemesis/ melena (10%) ( Table-III) . Anemia (pallor) also developed on the subsequent day (37.5%). Anemia was a common feature with hemoglobin level below 60% in 35% of patients. Table- IV shows haematuria and albuminuria in 30% and 32% of the patients respectively. The amount of copper sulphate ingested by the victims ranges from 5 gm to 50 gm, although most of the copper sulphate toxicity develop with ingestion of at least 1 gm. 13 In a review study of 123 cases, Ahasan et al observed an "unpredictable" outcome in those consuming less than 50 gm while 100 gm was "invariably fatal". In contrast Akintonwa et al15 claimed 10-20 gm of copper sulphate to be a "definitely fatal" dose. This study showed that copper sulphate poisoning was most common in females (57.5%) than males (42.5%). Age of the victims ranged from 13 to 55 years and the incidence of poisoning varies in different age groups with the highest incidence in the age group of 16 to 35 years (62.5% of the patients), which are similar to the previous study conducted by Mital VP et al.16 Following ingestion of copper sulphate, gastrointestinal symptoms appear first and almost always present. In the current study, nausea (100%), vomiting (100%), abdominal pain (90%), diarrhoea (37.5%), hematemesis /melena (10%) were the observed gastrointestinal symptoms, which are consistent with the data of previous studies. 18, 19 Hepatic functions usually impaired at the 2nd and 3rd day of ingestion. 17, 19 In the previous study by Wahal et al14, jaundice was detectable in 36% of the patients. Jaundice may be hepatocellular or mixed. Clinical jaundice developed on the 2nd or 3rd day in 32.5% patients (13 of total 40). We did liver function tests on 3rd day of ingestion and biochemically SGPT & serum bilirubin were elevated in 40% and 37% patients respectively.
In some study it is found that there may be persistent elevation of SGPT and serum bilirubin without evidence of haemolysis.18 So jaundice is hepatocellular in origin due to direct cellular toxicity. In our study renal toxicity was manifested by urinary suppression (less than 500 ml/day) in 25%, altered colour urine in 35% of cases (it may be due to haematuria and/or haemoglobinuria). Albuminuria and haematuria was present in 32.5% and 30% of the patient respectively. In previous studies, researchers found all this features in patients with copper sulphate poisoning.21,22 Renal lesion usually occurs due to direct tubular necrosis, hypotension or due to tubular block by haemolytic product. Total eight patient developed anemia and hemoglobin level was found below 60%, possibly due to haemolysis or blood loss. In the two previous studies fatality rate were 24.2 % and 18.75%.3,13 In our study, fatality rate was 20% which is similar to the previous studies. The limitations of our study was failure to ascertain the actual toxic dose of copper sulphate as the victims could not mention the exact dose ingested and most of them mentioned the dose of copper sulphate bought by them in terms of taka. Here we mention the dose in terms of grams (in converted scale). We failed to show the percentage of copper sulfate poisoning in relation to total poisoning cases and total admission in this hospital.
Conclusion
Copper sulphate is mostly a suicidal agent of rural people with significant mortality. It is more common in female of young age group. Oral copper sulphate ingestion has significant effects on gastrointestinal, hepatic renal and haematological system. Gastrointestinal symptoms like nausea, vomiting, diarrhea, abdominal pain develop almost invariably. Hepatic toxicities develope later usually on 2nd and 3rd day with appearance of jaundice and elevated level of bilirubin and SGPT. Renal toxicities manifest by urinary suppression, haematuria, albuminuria and renal dysfunction.
